A quantitative structure-retention relation (QSRR) study was conducted on the retention times of 160 pesticides and 25 environmental organic pollutants in wine and grape. The genetic algorithm was used as descriptor selection and model development method. Modeling of the relationship between the selected molecular descriptors and retention time was achieved by linear (partial least square; PLS) and nonlinear (kernel PLS: KPLS and Levenberg-Marquardt artificial neural network; L-M ANN) methods. The QSRR models were validated by cross-validation as well as application of the models to predict the retention of external set compounds, which did not have contribution in model development steps. Linear and nonlinear methods resulted in accurate prediction whereas more accurate results were obtained by L-M ANN model. The best model obtained from L-M ANN showed a good R 2 value (determination coefficient between observed and predicted values) for all compounds, which was superior to those of other statistical models. This is the first research on the QSRR of the compounds in wine and grape against the retention time using the GA-KPLS and L-M ANN.
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Introduction
Wine has become a significant beverage in many nations around the world, which has relatively low alcohol content (13-16 o ), accepted and consumed by all ages. Wine not only has rich nutrition, but also gives people enjoyment [1] . Wine, as a good source of polyphenols has received attention, largely due to its in vitro inhibitory effect on low-density lipoprotein (LDL) oxidation. Under the generic term of ''wine'', there is a diversity of quality which is quite unique among the products and determined mainly by interaction between grapes, yeasts and technology. Wine is a natural product resulting from a number of biochemical reactions, which begin during ripening of the grapes and continue during harvesting, throughout the alcoholic fermentation, clarification and after bottling. Many of these reactions are left to nature and microorganisms present on the grapes [2] .
Monitoring of contaminant residues in wine is essential because diversified kinds of pesticides are frequently applied in viticulture and their residues in grapes might withstand the fermentation process and find their presence in wine. In addition to pesticides, commodities such as grapes and wines may get contaminated by the persistent environmental contaminants. In case of wine, due to the presence of some lipophilic components, the corks might attract environmental pollutants which in turn might contaminate the wines. In grapes, which are the starting material for wine, the residues of pesticides may appear from both direct applications as well as indirect sources like contaminated agro-inputs, drift from adjoining fields, etc. On the other hand, the dioxin-like polychlorinated biphenyls (PCBs) might appear in wine through exposure to environment and undergo biomagnification because of their lipophilicity. These compounds can cause reproductive and developmental toxicity, immunotoxicity, hepatotoxicity, and cancer in humans and wildlife [3] . Polycyclic aromatic hydrocarbons (PAHs), also known as poly-aromatic hydrocarbons or polynuclear aromatic hydrocarbons, are potent atmospheric pollutants that consist of fused aromatic rings and do not contain heteroatoms or carry substituents [4] . As a pollutant, they are of concern because some compounds have been identified as carcinogenic, mutagenic, and teratogenic. Since the pesticides, PCBs and PAHs are inherently toxic in nature; therefore, it is necessary to evaluate the safety aspects of wines with regards to their residues to ensure consumer safety.
Furthermore, in addition to causing health hazards, the presence of such contaminant residues may also affect the sensory quality of wines, which in turn could affect the marketability of the products. Cork taint is considered as a major organoleptic defect in wine, which produces mouldy, musty aroma, and could result in significant financial loss to the wine industry.
In addition to pesticides, commodities such as grapes and wines may get contaminated by persistent environmental contaminants. In many developing countries, the pesticide use is not being properly regulated leading to residues in food and food commodities which poses health hazards to the consumers. The treated fruits and vegetables are picked/harvested without taking into consideration the withholding periods. Pesticide residues above the maximum residue limit (MRL) in the crops at harvest are a cause of great concern. These residues make food commodities hazardous for human consumption as well as pollute the environment. The quality regulations and food safety standards are becoming more stringent in most countries.
Thus, target-oriented residue analysis using quadrupole or ion trap GC-MS with selected ion monitoring (SIM) [7] or tandem mass spectrometry (MS/MS) [8] 
Genetic algorithm for descriptor selection
To select the most relevant descriptors with GA, the evolution of the population was simulated [15] . Table   1 . In this paper, size of the population is 30 chromosomes, the probability of initial variable selection is 5:V (V is the number of independent variables), crossover is multi Point, the probability of crossover is 0.5, mutation is multi Point, the probability of mutation is 0.01 and the number of evolution generations is 1000. For each set of data, 3000 runs were performed. 
Results of the L-M ANN model
With 
Interpretation of Descriptors
It is well known that gas chromatographic 
Conclusion
The GA-PLS, GA-KPLS and L-M ANN modeling was applied for the prediction of the retention time values of 185 compounds in wine and grape.
Three methods seemed to be useful, although a comparison between these methods revealed the slight superiority of the L-M ANN over the models.
High correlation coefficients and low prediction errors confirmed the good predictability of three 
